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Box Fee Amendment 
Commissioner for Patents 
Washington D C 20231 

Examiner Olsen 


AMENDMEN" 


°o 


V. 


March 29. 2002. and is being filed within four months thereof with a request for one month 


extension of time 



Please substitute the following amended paragraphs for the corresponding 
onglna! paragraphs A marked copy of the paragraph amendments is attached hereto. 

One paoe r- second fu ! paragraph 

~n energised gas or plasma *s generated f rom the process gas by h gas 
enet gizer 46 that couples electromagnetic energy, such as RF or microwave energy, to the 
process gas in :he process zone 30 ot ne chamber 23 such as fcr example an nductor 
antenna 43 comprising one oi more coils powered by an antenna power supply 50 that 
■nJuctively couples RF energy to process gas in the chamber 23 !n adciticn or as an 
alternative chamber design, a first process electrode 51 such as an electrically grounded 
sidewail or ce-hng of the chamber 28 an j a second electrode 52 such as an electrically 
c^.-Kkit-i.ng puiivi. ut ^uppuU jc oeuw me >uosnate rmy usea to runner eneigize 
the gas in the ohambe' 23 T he f-rst and second electrodes 5* 52 are electrically oiased 
relative to one another ny an RF voltage provided by an electrode voltage supply 54 The 
f- e q uenC y of the RF voltage applied to the ir-ductcr antenna 48 and or to the elect-odes 1 1 
52 is typically fiom about 50 Y Hz to about 60 MHz 


;n the paragraph bncgmg pages £ and f L< 



The chan'iber 23 turner composes a process monKo r tng system 50 t: 
m.; mte? the process being performed or. the substrate 2-t The process monitoring system 
50 may monitor for example, an emission from a plasma generated ;nside the chamber 28 
tne plasma emission te;ng generally multiscectral. ■ e . p?ovidmy laciialiun having multiple 
wavelengths edendmg across a spectrum In addition quartz crystal m;croDa!an;:e *QCMi 


cdpci^iidMCe when etchant leswue >s oepositea on trie oiate I he mtcrobaiance &8 
is mounted on an interna! surface in the chamber 28. such as a chamber sidewall. and 
connected to a QCM computer 60 outside the chamber 23. 

!n the paragraph bridging pages 1 1 and 12. 

Tiie process sequencer program 134 comprises program code to accept the 
chamber type and set of orocess parameters from the process selector program 132 and to 
contrc operation of the chamber 28 The sequencer program 134 initiates e>ecuhon of the 
process set by pass-ng the particular process parameters to a chamber manager program 
13o that controls multiple processing tasks tn a chamber 23 and typically includes a process 
chamber program 124 and a process rnonitcnro program 126 Tne Process chamber 
program 124 includes program code to so: the timing gas composition gas flow rates 
chamber pressure, chamber temperature Rf 7 power ievets. support position, heater 

-:: .v t d .i-i-c: i. a- : jvI~u- j f. ;,;v^eSi> » /p -ci:;^ p; e .'".an'tOOi 

program 124 includes a substrate positioning piogram 138 a gas flow control program 140 
a gas oiessuie control program 142. a gas energise! control program 144 and a substrate 
temoe^atuie control program 146. Typically the substrate positioning program 138 
comprises program oode for controlling chamber components that are used te bad the 
substrate 24 onto the sucport 32 and opt' orally to lift the substrate 24 to a defect neiqht =n 
:ne :>*anber 28 to control the -pac*ng between -he subsrrate 24 and the gas o._:re:s 33 of 
m*T -j is doiiye^y system 34 The gas fiow c^if oi program 140 M3S o-ogram code ?-::r 
controlling the flow rates of different constituents Q< the process gas. The gas flow ■■:onuo : 
program 140 may also control the open close pes ; ttcn of the safety shut-off valves and 
ramo updown the gas flow controller 40 to obtain the des-red gas flow rate For example 
the gas flow control program 140 may oe used to set tne low rates o* the different gases or 
tc e<clude particular gases from the gas -rompcsitJon The pressure control program 142 



f 5 ;-i:je 4 of 2" 

p;og;ur 1-4 composes piogtam ^uUc to* b-riiii:y anv anu nign-hccuency Rh power levels 
app ted to the process electrodes 51 52 Optionally the substrate temperature control 
pnxjram 146 comprises program code tor controlling the temperature of a heater element 
mot shown i used to heat the support 32 and substrate 24. or the ■ 'ovv -ate and temperature 
of f'u 0 circulatf-ri through the support 32 

On page 12 first full paragraph 

The process momtonng program 12C comprises program code that obtains 
sample or reference signals from the chamber 28 and processes tne signal according to 
Preprogrammed criteria The program 126 may a'so send instructions to the chamber 
manager program f ?o or other programs to change the process conditions or other 
chamber settings For example the process monitoring program !26 may comprise 
program code to analyze an incoming s<qna' trace provided by the process monitoring 

desired set of citena s reached, such as when an attribute of the detected signal s 
substantially SiPmar to a pie-progiamm^d value. T'ne process monitoring program 12b may 
a so be usee to detect a property of a material being processed on the substrate 24, such 
as a ir.ckness or othe? prooe r he$ 'or oampie. tne crystalline nat;re n ^restructure 
poic-Sit/ eiectfcai cnem;cai and compos:::onai characteristics of tne material on the 
suostrate 24 Lpon detecting an onset or completion of a process the r^ocess monitoring 
f.^currim sign^s t n e r recess chamber program 126 which '-ends ;rs:ruci ons I j tne 
centre e^ • 00 to change a process condition in a chamber 2* ;n v.".:cn the substrate 24 *s 
being ^ocesied T u e ;ontrol : er -00 is adapted to control one or mo*e of the gas delivery 
sys'em 34 p:asma generator 46 (<r throttle waive 44 to change a ;;.*ooess condition :r tne 
cham!:er 2c m relation to the received sign a : 


in the paragraph onciging pages )d ana \j> 


Referring to Figure 1 the 'lata signals received by and/or evaluated by the 
controller 100 nav also &e sent tc a factor/ automation host con-outer 300 The factory 
automation host computer 300 may ccm;:r se a host software program 302 that evaluates 
data from several platforms or chambers 23 and for batches of substrates 24 or over an 
extended period of time, io identify statistical process control parameters of (u the 
processes conducted on the substrates 24 n;? a property that may vary :n a statistical 
relationship across a smgie substrate 24 or on) a property that may vary in a statistical 
relationship across a batch of substrates 24 The host software program 302 may also use 
tne data for ongoing m-Sftu process evaluations or for the control of other process 
parameters A suitable host software program comprises a WOPf- STREAM ~ v software 
program available from aforementioned Applied Materials The factory automation host 
computer 300 may be furtner adapted to provide instruction signals to « ;t remove oarticuiar 

inadequate or does ret fall within a statist caMy determined range of values or if a process 
parameter deviates irom an acceptable range: on end processing »n a particular chamber 
23 G r mid adjus- process conditions upon a determination of an unsuitable property of the 
substrate 24 or process paramete r r he factory automation host omputer 300 may also 
provide the instruction Signal at the oei-rr ng or end o* processing o f the substrate 24 
response to evaluation of the data by tne nost software program 222 

m the paragraph bridging pages ir and !G 

T.ible ni shows the oo!ysii;::n etch- rate and the etch rate uniformity for 
examples 5 to 17 *cr etching blanket mdoped poiysiticon on a s;!:c:n substrate in a D P S 
chamber The process variables mclulel gas pressure tA 12 or 22 mTorr:». source power 


?:o.v : ate ;-J. zU. o; 100 seem; =s seen si.di the upt.niai etch rate and uniformity 
was at about 10 1 to 3 1 volumetric flow ratio of CF, to chlorine 

in the paragraph bridging pages 1*3 and 17 

As shown sn Figure 4. the addition of a CI to a CF : based gas chemistry that 
is absent HBr h3d a significant effect on the poiysuicon eU.h >aie and uniformitv The bars 
represent the etch rate uniformity and the hne represents :he etch fate. This figure plots the 
results of examples 12 to 15. in whiten the source power was held at 600 watts, the bias 
power at 100 watts, and the helium backside gas pressure maintained at 12 Torr Adding 
20 seem of Ci (in 100 seem of CF,:> increased the polysihcon etch rate nearly 70V,. and 
;mpioved uniformity from greater than 5 MCi to less than 2 i bV> However, further 
increasing the Ci flow to 40 seem d'd not change the etch rate but degraded etch rate 
uniformity back to about 5 to 6 These results indicate that a balanced CF : to CI ratio 

depends on the gas composition Good etch rate uniformity can be obtained with CF. Cl 
gas ratio ranging from VI to 5: 1 at 4mTorr. while lite yas ratio was limited to around b: \ at 
a higher pressure of 12mTcrr At higher gas pressure, source power became a dominating 
factor m uniformity control with improved uniformity at a high source power 

On page 18. Table V 


Table V 


